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By signing his name m:p, he is obviously sending a 
secret message that, if elected, he will support us.  
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Advanced Muon Beams: Outline  

¶ Introduction  

¶Dipole + Wedge (and Pion Candelabra) 

¶N-Ring CircUS (Circulating -beam Ultimate Source)  

¶Summary/Discussion/Recruiting*  

 

*A goal of this talk is to attract talented and enthusiastic 
collaborators  
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Introduction  

¶What will Project -X muon beam experimenters need?  
¶High intensity  

¶High duty factor  

¶High purity/low contamination  

¶Small emittances  

¶Specific time distributions?  

¶Polarization?  

¶Can those needs be met? And if so, how?  
¶In this talk Iõll describe two muon-beam system concepts  

ðThe Dipole + Wedge Pion Collection Scheme: status  

ðThe N -Ring CircUS: emergent concepts  
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Introduction (continued)  

¶The Project -X CW Linac will be able to deliver:  
¶High intensity protons  

¶at high duty factor  

¶with specified proton time distributions  

¶The ideal muon beam design(s) would deliver  
¶a high ratio of useful muons to incident protons  

¶with high purity/low contamination  

¶and small emittances,  

¶while preserving, insofar as possible, the time distributions 
of the protons.  

¶Polarization capability is necessary for some experiments.  
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Introduction (continued)  

¶Specific context (our marching orders):  
¶1-GeV protons from CW linac  

¶1 Megawatt of beam power  

¶Focusing on the beam needs of a m->e conversion experiment  

ðConsiderable improvement in sensitivity, and/or  

ðAbility to use high -Z muon stopping targets  

¶Look first at a dipole and wedge system.  

¶Thinking outside that box:  
¶3-GeV beam in Stage 2 

¶Other experiments with other needs  

¶Positive and negative pions and muons 

¶Multiple muon beams from one target complex  

¶Neutrino beams from circulating muon beams  

¶Other muon beam system concepts  
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Paper at IPAC12, May, 2012  
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¶ System consists of dipole+wedge, decay volume, a single -pass 
cooling system, then rf recapture and deceleration., possibly 
followed by a tapered solenoid to the stopping target.  
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     Intense Stopping Muon Beams  

Dipole and Wedge 

Into HCC  

Wedge narrows 

P distribution 

Matching into the HCC which 

degrades muons to stop in target 

+ 

      dipole bend 

removes large 

neutral 

backgrounds. 
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pmin and pmax are the 

minimum and 

maximum muon 

momenta vs the parent 

pion momentum. pR 

shows the muon 

momentum that just 

survives passage 

through an absorber 

thick enough to range 

out the parent pions. 

fsurvive shows 1000* 

the fraction of decay 

muons having 

momenta above pR. 

 

pp, MeV/c  
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¶Gaussian proton beam with proj. rms sizes of 1 mm  

¶A rod -shaped gold target  
¶Radius =2.5 mm 

¶Length =15.24 cm, (1.5 interaction lengths).  

¶The small beam and target radii were motivated by 
previous work of Lebedev, Mokhov, Striganov, et al.  

¶The results show fluxes at the target surface.  

¶So far, thereõs no magnetic field on the target. 

¶G4Beamline* was used for these simulations.  

 

Pion Production Simulations  
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*T.Roberts, http://g4beamline.muonsinc.com 

 

http://g4beamline.muonsinc.com/


Muons, Inc. Negative pion fluxes vs energy  

June 18, 2012  14 Chuck Ankenbrandt, Muons, Inc. 

The fluxes of ˊƄôs exiting a gold target vs. Cos(ɗ) and P(MeV/c) for 

protons with kinetic energy 1, 3  5, and 8 GeV. 
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The fluxes of ˊ+ôs (upper) and ˊƄôs (lower) exiting a gold target 

vs. Cos(ɗ) and P(MeV/c) for protons of 1 GeV and 3 GeV.  
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